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TITLE 

fohalator with aerosdiring unit 

Techa* "- 1 Fjakj SU fel hraention 
S The present invention relates to a portable handheld inhalator for the 

Mhnmi stratkni of ■ phgmiifnitirainY active substance, and more sp eci fi call y to a 
portable handheld inhalator being actuated by the breath of the patient. 

Technical background of the invention 
ID There is a general need Cor portable handheld inhalatora. A common group of 
mhaiaters are those that deliver an aerosolized drug in a fixed unit dosage when an 
actuator is pressed, ■queered or pulled by the patient. 

It has been found that such inhalatora are not optimal in that the delivered drug is 
15 not always introduced effectively into the respiratory passages of the patient- The co- 
ordmatfon between the mh»i«»«i"« and the triggering of the drug delivery is critical 
and introduces the risk of an undmery administration with respect to the breathing. 
In addition, the breathing cycle and strength differs between different patients which 
introduces another difficu lty. 

30 

Therefore, breath actuated inhalatora have been developed. Such inhalainrs are 
provided with some kind of device that is sensitive to an airflow. Thus, when the 
patient through a mouthpiece of the device, the sensitive device triggers the 

distribution of the drug. The drug is delivered into the airflow, Le. the patient's 
25 inhalation, to continue into the respiratory passages of the patient. 

Such mhalators. wherein a fixed unit dosage is administered when the patient 
inhales, are known, far mmjAe through WO 93/09323. 



JO However, even with such unit dosage inhalators it is possible that the pharmaceutics 
a not inhaled in the most eff e ctive way. Therefore. riecmmechamcaOy actuated 
mhaiaxora are known that monitor* the inhaled air flow and opens and closes, 
respectively, a vahe in response to the measured air Oow. U. a enntirmous 
adminisOTDen of the drug is obtained, the length of which is determined by the 

35 i tspective inhalation of the patient. 
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An example of such an inhalator is described in the US patent No. 5.718.222, which 
forms the basis for the preamble to dahn 1 of the present application. With r eferen ce 
to fig. 17 of said patent, a formulation is mntatrterl in a container that is dosed by a 
valve. When a control unit has received a signal from a flow censer being connected 
5 to the mouthpiece of the d ev ice , thereby indicating that the patient is inh*Kpg, an 
actuator opens the valve in response to a signal from the control unit. With the valve 
open, the formulation enters into a r e s on ance cavity where it is excited by a vibrating 
! mechanism to force the formulation through a membrane. The 
a the mrmhrnne in an eerosobxed state to be inhaled by the 

10 



In order to obtain an aeroaolizarion with very small and weD-defined droplets the 
membrane of the device a c co rd in g to US 5.7 J 8.222 is a so called Rayleigh type 
m embran e. The Rayleigh flow phenomena is well known within the art, and is for 
15 example described in Hydrodynamics. Horace H. Lamb. 6th edition, p. 472-475. 
Dover Publication. New York, 1945. 



An example of a breath activated inhalator utilizing a 
described in the patent US 5,718.222 referred to above, 
pressurised liquid is propelled through the m embran e. 



type nw mhr anc is 
this i 



Thus, although the inhalator according to US 5,718.223 addresses the problem of 
drug administration controlled by the breath of the patient, it requires an 
electromechanical arrangement. This is a disadvantage in many applications, where 
25 low cost and small ffTTT is desired. In addition thereto, the need for electric energy 
makes the device vulnerable under circumstances where new batteries or an external 



Therefore, there stSQ 
30 for continuously 




a need for an all-mechanic breath controlled inhalator 
a drug when the patient is inhaling above a 
is not to be regarded as excluding 
the use of the inhaler, such as 
for etec trcm c aP y monit oring the 



inhalation quahry. 



Bnmrosry of tha Invention 

It is an object of the present invention to provide a device in response to the need 
described above. This object is obtained with a fierttt atxoxdinawclaim I. 

5 According to the invention, a mechanical breath actuated inhahuor is provided. Due 
to it* mechanical working, the inhalator requires no external energy source, which 

it 



A mechanical inhalator according to the invention, cuch as an inhalator according to 
10 any one of the embodiments shown in the detailed description. aUowa the 
manulacturing of a reliable inhatatnr at • relatively low coat. 

Furthermore, the present invention makes it possible to design an inhalator for 
•puffing- a pharmaceutics. Lc. a certain dosage of a pharmaceutics could be inhaled 
IS by several breathings in stead of inhaling the entire dosage in one single breath. For 
example, this allows a patient to inhale nicotine in a way that very much resembles 



In addition, the inhalator could be 
allowing a discrete way to inhale a 
in enti-smoki 
amflai to a cigarette. 



to very small dimensions, thereby 
In a piefmcd embodiment far use 
could be formed with a size a 



The present invention, as well as further scope of ap p li cabili ty, wfll became apparent 
25 from the detailed description given hereinafter. However, il should be understood 
that the detailed description and specific examples, while I n di c a tin g preferred 
embodiments of the invention are given by way of illustration only. Various changes 
and modifications within the spirit and scope of the invention wfl] become apparent 
to those altifled in the art from this detailed description. 

30 

The present invention it described with reference to the accompanying drawings, 
which are given by way of illustration only and thus are not limiting the present 
invention, and wherein 



35 Fig. 1 is a per sp ective view of a first 
according to the present invention. 



embodiment of an aero sol i zin g unit 
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Fig. 2 is a 



perspective view of the 



unit of Fig. 2, viewed from a 



Fig. 3 is a p 



Fig. 4 is a cross sectional view of the inhalator 



to the invention, 
to Fig. 3. 



Fig. 5 is as enlarged cross sectional view through the mouthpiece of the 
r of Fig, 3. 



Fig. 6 is a perspective view of a second embodiment of an aerosolizing unit 
according to the present invention. 

Fig. 7 is a cross sectional view through the mouthpiece of an inhalator with 
IS the eerusohxing unit according to Fig. 6. 

Fig. 8 is on enlarged cross aectional view through the mouthpiece and the 
upper part of the aerosolizing unit of Fig. 6. showing the aerosohang unit in a 
first position wherein the drug administration is prevented. 



Fig. 9 U an enlarged croj 
aerosolizing unit in a : 
allowed. 



to Fig. 8. showing the 
drug i 



25 Fig. 10 is a cross sectional view through the mouthpiece and a third 
embodiment of an eerolirinr, unit according to the invention. 

Fig. 1 1 is a perspective view of the aerolizing unit of Fig. 10. 
30 Fig. 12 is crosi sectional view taken alangEoeXIl-XlIofFig.il. 
Fig. 13 is cross sectional view taken along fine XJI-XJI of Fig. 11. 
Fig. 14 is a cross sectional view of the mouthpiece and a variant of the 



g unit of Fig. 10. 

it should be noted that terms relaxed to direction, such as "upper section* or 
■downward direction*, are used in the description for distinctive purpose and are 



WO 01/32X41 5 PCT510BC2OJ» 

ty picall y related to a corresponding figure of the drawings. Thus, such terms should 
not be understood as limiting the scoop of the invention. 

Detailed Description of Preferred Embodiments 
5 In an t n>'^ atftr with an aerosolizing unit according to the in ve ntion a farce is 
developed by a flow of air. Le. the inhaled breath of the patient, said force via a 
r ncctuutical actuating means acting cm a valve means to open the valve as long aa the 
flow of air is above a selected parametw, such as a ficw rate w a pressure. 

10 As long as the valve is open, a pressurised liquid such as a pJiarmaccuticaDy active 
drug is aerosolized and delivered to the Dow of air to be administered into the air 
passage! of the patient. The delivery continues until the selected parameter of the air 
Oow has decreased to a certain level under which the m ech a n ism no longer manages 
to keep the vahx open. Typkauy, the level which the air flow has to exceed to 

15 opening the valve is essentially the same as the level below which the valve doses. 

The everting as well as the closing air Dow level or levels is/ are deterrnined by the co- 
operative dimensions of the elements fanning the valve means and the valve 
actuating means, as wiD be described. 

20 

A first embodiment of an acrosolizmg unit 10 according to the invention for use in an 
inhalator is shown in Fig. 1 to 6. 

Fig. 1 shows the aerosolizing unit 10 from on angle wherein a flexible membrane 14 
25 mounted at one side of en a body 19 is visible, as well as a generally tubular 
conduit, i.e. a hallow needle 18, Gar coupling a liquid container thereto. The body 19 
consists of an upper body section 19A and a lower body section 19a 

Fig. 2 shows the other side of the aerosolizing unit 10 of Fig. I. wherein a porous 
30 membrane 15 is visible. The aerosolizing unit 10, which is adapt nd to be mounted in 
a generally tubular air conduit by means of a couple of protruding fastening means 
22. win now be described m detail. 

An embodiment of a complete inhalator 20 accordin g to the invention uadudxng the 
35 aeroaobxmg unit 10 of fig. I and 2 is shown in the perspective view of fig. 3. The 
inhahmr has an upper section 33 coautinirg a drug container (not visible in Fi^ 3). 



WODU3724? ° pcrrsEOwtoaw 

a lower section forming a mouthpiece 31. and a connecting means 36 far releaaably 
joining the upper section 33 with the mouthpiece 31. Holes 24 for receiving the 
fastening means 22 of the aerosolizing unit 10 are provided. 

5 Fig. 4 shows a cross sectional view of the inhalator 20 of Fig. 3. A cartridge 30 
containing the liquid to be aerosolized, Le.typicaHy a drug including a liquid 
containing a pharmaceuticaDy active substance, is attached to the aerosolizing unit 
10 via the hollow needle 18. The needle 18 is inserted through a penetrable 
membrane at the proximal end of the cartridge 30. At the distal end of the cartridge 

10 30 an end wafl 35 is aeaEngry afidabk. Thus, when an external force is applied to 
urge the end wall 35 into the cartridge, at the same time as the outlet at the proximal 
is obstructed, the liquid pressure in the cartridge is increased. 

The upper section 33 of the inhalator. which is attached to the mouthpiece 31 in a 
15 releasable manner using for r»*mpt<. a thread or a bayonet fitting 36. comprizes a 
piston 37 and a ami spring 38 being supported by an end member 39. Air inlet 
openings 32 are provided in the upper section 33. 

When the upper inhalator section 33 and the mouthpiece section 31 are mated, the 
20 piston 37 urges the stidable wafl 35 of the cartridge 30 inwards by the bias of the 
spring 38. The length and rrinrnftrr of the piston 37 as well as the spring farce of the 
spring 38 and its connection to the piston ere adapted to provide a Squid pressure in 
the cartridge 30. 

25 The enlarged cross sectional view of Tig, S shows the mouthpiece 31 and the 
aerosohnng unit 1 0 contained therein. 

The inhalation of the patient creates a flow of air through a Qow path extending 
through the mhalaior. from the air inlet oprpfrg* 32 to the mouthpiece outlet 34. 
30 When passing the aerosolizing unit 10 the Qow of air is generally parted into a first 
flow path FP1 at one side of the acrosohzmg unit 10 and a second flow path FP2 at 
the other side of acrosohzmg unit 10. 

As described above, the hollow needle 18 of the a ausouxtng unit 10 b inserted into 
35 the pharmaceutics cartridge 30 to allow the pharmaceutics to enter into the 
aerosofiring unit 10 via the hunen of the needle 18 The rumen of the needle 18 is in 
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fluid ccammnkanon with an end of o channel 31. The other end of the channel 2 1 is 
sealed by a sealing member 13, thereby preventing the liquid to enter into a chamber 
12 also in the case when the bquid is under pressure from the piston 37. 

5 The sea ti ng member 13 forms a valve means far allowing and disrupting a flow of 
liquid out of the channel 21. The sealing member 13 is made from a permanent 
magnetic material, or includes such a material. 

A mechanical means for actuating the seating member 13 comprises a magnetic 
10 memb er 16 being wtt 1 ^"^ to a flexible membrane 14 for interaction with the 
magnetic material of the sealing member 13. By farming the upper and lover body 
section from a non-magnetic material, such as a suitable polymer, the magnetic 
member 16 is allowed to interact with the seating member 13. 

IS The ma gneti c field strength and polarities of the seating member 13 (first magnet) 
end the second magnetic member 16. respectively, are selected such that the 
members repel each other with a farce high enough to counteract the pressure force 
of the pressurised channel 21 when no. or a very small, air flow is acting on the 

20 

The membrane, that is farmed from a suitable flexible material such as an elastomer, 
is shown having a generally dome-shaped farm (although other farms are possible) 
and its edge*«) is attached to the body of the aerosolizing unit 10. The outer surface 
of the membrane is disposed in a first flow path PP1 through the mouthpiece 31. The 
25 «ha side of the membrane 14 is also, via a channel 17, in fluid comnninication with 
the sir in the mouthpiece. However, the air in the channel 17 is essentially static 
with respect to the air flowing in the flow path FP1. 

As is shown with bidden tines (dot lines) in Fig. 5, the chamber 12 is via a channel 23 
30 through the body 19A. 19B in communication with an outlet opening 11 at the 
opposite side of the aerosolizing unit 10 with respect to the membrane 14. The 
opening 1 1 is covered by a porous membrane 15 being provided with through pores 
of microscopic sizes. It should be noted that the m i cr os c o picalry small pores are not 
indicated in Fig. 5. although they are symbolised with dots in Fig. 2. 

35 
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The membrane 15 fa preferably a Rnyteigh type membrane having pores with a 
diameter in the range of about 0-2S to 6 um. The specific dimension and shapes of 
the pores should be selected to suit the specific pharmaceutical drug, far example 
based on directions given m the publication Tlydrodynamics " per above. 

S 

However, other types of membranes as well as nozzle arrangements could of course 
be used in connection with the invention to aerosolize the drug. 

The porous membrane 1 5 a exposed to a second Cow path FP2. 

10 

In use, the patient inhales through the end of the mouthpiece 31. thereby creating a 
flow of air from the sir inlet opening 32 via the dm and second flow paths FF 1 , FF2 
and into the mouth of the patient. 

15 According toFig.5, theairflowinthefrrat flow path FP1 creates a lower pressure on 
the outside of the membrane 14 than on the inside of the membrane 14. Therefore an 
outwardly directed farce fa created that urges the central part of membrane 14 out 
from the body of the aerosolizing unit 10. Since the second magnetic member 16 is 
fixed to the inside of membrane 14 it fallows the raembrane outwards. 

20 

When the air flow across the membrane reaches a sufficient strength, i.e. a sufficient 
flow rate, the membrane and consequently the second magnetic member are 
displaced a sufficient distance from the seating me mber 13 far the magnetic field 
strength, being approximately rec ip rocally proportional to the square of the distance, 
25 no longer to be strong enough to urge the scaling member 13 to seal the channel 21. 
Consequently, the size and the bending stiflhew of the membrane should be 
correlated with a desired opening air flow rate to open the channel 21 at a proper 
. flow rate to provide optimal inhalation efficiency. 

30 Thus, when an air flow of a certain flow rate sweeps over the flexible membrane 14. it 
lifts the m embr a ne to allow the channel 21 to open, and in consequence the 
pressurised liquid of the first chamber 1 1 enters the channel 12 to reach the porous 
membrane 15 vis the channel 23 and the opening 11. 

35 When the channel 12 is EDed with pressurised bquid, and as fang as the seating 
element 13 is lifted above the channel 21. liquid win be farced out through the pores 



of the membrane 15. Outside of the porous membrane 1 5 Rayieigh type drocdeta are 
farmed to be emitted into the airflow of the second flow path FP2. Consequently, the 
drug droplets are carried away by the airflow and into the patients respiratory 



When the airflow over the flexible membrane decreases below a closing level, whkh 
in the present enibodiment is essentially the same as air flow necessary to open the 
valve means 13, the fiexibfa membrane 14 returns to approach its initial position. 
Consequently, the magnetic farce an the seating member 13 is increased until the 
10 seating member 13 again closes the channel 21. Substantially at that 
output of droplets from the porous raembrane 15 ceases. 



t the 



The contribution of liquid eccctfding to the description above could be repeated as 
long as there is bquid under pressure m the channel 21. 

15 

Of course, it is possible to design the complete rnhalator as a disposable inhafatnr, 
but far both economical and enviromnental reasons it is preferred to make the 
aerosolizing unit and the rnhalator casing as multiple use components, while the 
cartridge fa a disposable. Thus, when a cartridge 30 is emptied, the upper section 33 
20 is disconnected from the mouthpiece 31 to expose the empty cartridge, which then 
can be replaced by a fresh cartridge. 

Although the mechanical actuating means of the first embodiment has been 
described compri sing two magnetic members repelling each other, it fa of course 
25 possible to arrange them in a different way. For example, by placing the actuating 
means at the caber side of the channel 21, in respect to the valve means 13 as seen 
in Fig. 5, and also change the position of (he porous membrane IS, the magnetic 
m em b er s could be arranged to attract each other in stead. 



30 A second embodiment of a handheld portable small 



rnhalator according to the 
refer en ce to fig. 6 to 9. 



In the perspective 
unit 110 to be 



view of Fig. 6 fa shown a second embodiment of an aerosolizing 
to the mouthpiece of the fabalaiOT by tautening mean* 122. A 
. a iteedTe 118 far counting to the drug cartridge fa 



attached to the body 1 19 of the aetosotixbag unit 1 10. A porous membrane 115 for 
delivering the dntgm an aero^ 

The neiosobxing unit 1 10 of Fig. 7 shall now be eacpmined with reference to the cross 
5 sectional views of Fig. 7, 8 and 9. Also, reference fa made to the first emb od hn r n t as 
described above far the undrrstimding of cccTrspanding features. 

The unit 1 10 fa mounted within a cnouthmece 131 using the fastening means 122. 
The mouthpiece fa hollow to provide a flow path far inhaled air. At its upper end the 
10 flow path exhibits a first section of a diameter Dl, and downstream of the first 
section the flow path widens to a second diameter D2, Le. D2>D1. 



A drug cartridge 30 is mounted on the needle 11B to provide the drug to an inlet 
channel 141 extending through «» "PP" *ccdxm of the needle 1 18. The inlet channel 
IS 141 fa parted from an outlet channel 142 of the needle by a barrier 143. A first 
opemrig 144 provides communication between the inlet channel 14 1 and the outside 
of the needle 1 18. Shnifarty. a second opening 14S provides communication between 
the outside of the needle 1 18 and the outlet channel 142. 



20 The end of the outlet channel 142 of the needle 1 18 fa in fluid ecsomunfcanon with 
en atomrang device, such as a caicrofwrous membrane as described above, via a 
» 111 of the unit 119. 



A sleeve 1 13 is stidahly threaded on the needle 1 18. A section 146 of the sleeve fa 
adapted to provide a seating over the first and second opening when the sleeve 1 13 fa 
fa a first position along the needle 1 18. Furthermore, an annular channel section 
147 fa provided in the sleeve 113, around the n e ed le 1 18 and adjacent to the seating 
section 146. Thus, in a first and seating position with respect to the needle as shown 
in Fig. 8. the seating section 146 of the sleeve 113 acts to prevent the pressurised 
bquid in the cartridge 33 to exit through the first opening 144. tn a second position 
with respect to the needle 118 as shown in Fig. 9. the sleeve 113 acts to open 
comnninieaiian between the inlet channel 141 and the outlet channel 142 of the 
needle 118. via the first opening 144. the channel section 147 and the second 
opemng 145. Thus, the sleeve 113. and more specifically the seating portion 146. 
farms a vahx means far allowing and disrupting, respectively, a flow of drug to the 
► 115, 
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The sliding wtraent of the sleeve 113 is counteracted by a sprint 1«» that is 
inserted between the sleeve and the body 1 19. The initial resting position of the 
akcrc 1 13 correspond* to the first mealing position i» desmtjed shove. 

S The sleeve 113 is also provided with a flange portion 149 having a diameter to fit 
sfidaUy within the 6rst section of a dbmeter Dl m the n^thrneee 131. 

mtet openings 132 are provided in the inhaJator casing to provide an air inlet during 
use. 

10 

During use, i.e. when the patient inhales through the proximal end of the 
mouthpiece 131. a pressure difference between the upper arid lewer aide the flange 
portion 149 wiD be obtained. When then pressure difference is sufficiently high, i-e. 
the patient inhales strong enough, the sleeve 113 win be urged downwards, and 
15 s gainst the spring force of the spring 148, towards the body 1 19 of the aerosolizing 
unit 1 10 until the sleeve 1 13 has reached a second position within the part of the 
mouthpiece having an inner diameter of D2. 

Thus, provided that the strength of the inhalation is strong enough to counteract the 
20 spring 148 fi.e. the flow rate of the air flow is above an opeaung flew rate), the sleeve 
113 slides from iu first scaling position to a second position wherein communication 
between the cartridge 30 and the aeroeolicng means 115 is established. Therefore, 
as long as the sleeve 113 U in its second position aerosolized drug is discharged 
through the aerosolizing means 1 15 to be carried by the airflow into the air passages 
35 of the patient. 

The force of the spring, as weD as the dimension of the individual components of the 
aerosolizing unit, should be selected such that the inhalation needed to open the 
valve means 146 also ensures that an efficient drug inhalation is obtained. 

30 

The valve function of the sleeve 1 13 and its sealing portion 146 ensures that drug is 
delivered as long as the airflow through the mouthpiece is strong enough. When the 
airflow decreases below a certain fimiu in the present embodiment approximately 
being the same as the opening airflow, the sleeve is urged back to its scaling position 
35 by the spring 148. 
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Thus, the sleeve 1 13, i.e. its sealing portion 146. not only farms a valve means but 
also, in cooperation with the mouthpiece and the spring 148. forms a varve actuating 
means. 

5 The cartridge 30 is. in the second embodiment, biased by a piston and spring 
arrangement in cm 1 1 sp on dcncc with the description of the first embodiment. 

Figures 10-13 show a third embodiment of an acrorhmg unit where the same 
components as the previous embodiments have the same reference numbers. The 

10 aerohsng unit 200 is attached in the mouthpiece 31 of the inhaler in a suitable 
manner via a lower 202 and an upper 204 support piece. The support pieces are 
attached to each other by two fins or wings 206 extending radially from the 
longitudinal axis 208 of the acroUang unit. Fig. 11. The lower support piece is 
arranged with a generally tubular, downwardly protruding holder 210. The end of the 

15 hotter is arranged with a circumferential recess 212, in which a valve unit 214 is 
arranged. The valve unit comprises a circular hd 216 with a central opening 218 
connecting to a passage arranged in an elongated tubular part 220 of the valve unit. 
Outside the opening a porous membrane 222, preferably a Rayhtigh membrane is 
arranged. The passage has a first diameter end accommodates a metallic 

20 magnetically effectable ball 224, such as a steel ball. The passage then narrows to a 
lesser diameter, where the transition constitutes a scat far the ball. In the passage 
with lesser diameter, extending through the elongated pan. a hoOow needle 18 is 
inserted. The upper end of the needle is inserted in the cartridge 30 containing the 
liquid to oe retired. In all, this provides a communication from the interior of the 

25 cartridge to the membrane via the ball valve. 

Outside the elongated tubular part and the needle, a generally tubular body 228 is 
rotataUy arranged. The lower end of the tubular body extends through the tower 
support piece and terminates in the vicinity of the valve seat. The lower end is 

30 arranged with circumferential magnet 230. The lower support piece is arranged with 
arc-shaped air passages 232, Fig. 11. The tubular body is Further arranged with two 
fins or sails 234 radially extending therefrom. The upper surface of die tower support 
piece and the lower surface of the upper support piece are arranged with sloping 
surfaces extending ciirumferentiaUy. The tower support piece is arranged with two 

35 such surfaces 236. 238. one inside the air passage and one outside the air passage, 
where a tower ledge 239 of the tubular body 228 is resting on the inner surface 238. 
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The wings 234 may rest on the outer surface, but there may also be a certain gap 
between them, as will be cqjbrincd below. The Ioqkt support piece is further provided 
with a stop ledge 240 for bntiting the movement of the wings. 

5 The upper support piece is arranged with two air passages 242, which are placed so 
that are arranged between a fixed and a movable wing, respectively, the function of 
which wfll be explained in detail below. A co mpr e ssio n spring 244 is arranged in a 
housing 246 cf the upper support piece and acta between this and an upper end of 
the tubular body. 

10 

The function a as follows. In rest position, the tubular body 228 with the rnovable 
wings 234 are positioned such by the influence of the comp ressio n spring 244 Out 
the movable wings are in contact with the ledges 240 of the lower support piece. In 
that position, shown in Fig 10, the magnet 230 is dose to the valve scat and the ball 

IS 224, whereby the magnetic forces urge the baD upwards against the varve seat, 
thereby closing the passage. When a user inhales through the mouthpiece, an air 
flow is created through the air passages 242 of the upper support piece and between 
a fixed and a movable wing. This creates a pressure difference over the movable 
wings, which thereby urges the tubular body 228 to rotate around the needle 18 and 

20 the elongated part 220 of the valve unit against the force of die compression spring. 
The rotational movement causes the tower ledge 239 of the tubular body 228 to ride 
on the inner sloping surfaces 238 of the tower support piece 202. whereby the 
tubular body is moved upwards in Fig. 10. Since the tubular body is lifted, so is also 
the magnet, whereby the distance between the magnet and the ball increases. This in 

25 turn decreases the magnetic force an the baD. At a certain durance between than, 
the pressure on the Squid from the cartridge 30 exceeds the magnetic farce, whereby 
the valve opens. The pressurized liquid is then forced through the membrane, 
thereby acrohstng the Squid. When the user terminates the rnhabtion, the force from 
the compressinn spring pushes the tubular body against the sloping surfaces. 

30 whereby the tubular body is rotated back to its initial position, which also towers if- 
The lowering of the tubular body 228 brings the raagnet 230 dnser to the baS 224 
until the caagtvtie faces r~rr~f~ the pressure form the hepti d . and the var#e doses. 
Of course, if the whole dose of pressurized liquid is emptied during the inhalation, 
the ciagnetic farces only have to exceed any eventual gitnn^iooa! farces. 

35 
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Fig, 14 shows a variant of the embodiment of Fig. 1 1. It also crr rnnriys two fixed 
wings 206 t w^»*»-« to the upper and tower support pieces and two movable wings 
234 attached to a movable tubular body 228. However, in this case the tower surface 
of the upper support piece is arranged with sloping surfaces on which the tubular 
5 body 228 rests with an upper ledge 239, urged by a ua uui t aai o n spring 244 acting 
between a ledge 260 on die tubular body and the upper support surface, which 
compression spring urges the tubular body and compres sion spring upwards in Fig. 
14. 

10 A hollow needle 18 is inserted into the cartridge 30 and fixedly attached to the 
housing of the inhaler. The tower part of the needle is arranged with an elongated 
tubular member 220, the tower end of which has a somewhat larger diameter, where 
the transition oonstitrutcs a varve seat. A baD 224 is arranged to the valve seat. The 
tubular body 228 extends bdow the tower end of the tubular member 220 and 

15 encloses it with an end wall 262. The inwardly surface of the end wall is arranged 
with a support projection 264, which, when the tubular body is in the rest position, 
pushes the ball against the valve seat. The end wall is further provided with a 
fflim>»f of pa^a gr* 266. which are in fluid connection with a porous m em br a ne 
222. such as a RaDeygh membrane. 

20 

The function of this variant is as follows. As described above, the compression spring 
244 urges the tubular body 228 upwards and in its resting position, the tubular body 
228 b resting against the ledges of the upper su pport piece in this case. The baD 224 
b now pressed against the valve seat and the valve u d osed . When a user inhales, 

25 the pressure difference over the movable wings, as described above, causes the 
tubular body 228 to rotate against the farce of the compression spring. Because the 
tubular body rests against the sloping surfaces of the upper support piece, the 
tubular body with it* end waD and support projection 264 ts towered in respect to the 
needle and the tubular member. The towering of the support prcjecrJon causes the 

30 ball to be free from the vahw seat thereby p es nu t tin g the pressurized tiquid from the 
cartridge to flow past the valve, through the passages 266 end through the 
membrane 222. thereby aer o tbang the benud. 

When the user terminates inhalation, the farce from the compression spring urges 
35 the tubular body upwards, and because it b resting on the sloping surfaces, the 



*. 



tubular body will be lifted. The «pport projection fa also lifted and pushes the baO 
against the valve seat. Thereby dosing the nbrt. 

Even though a ball has been shown and described in the last two embodiment*, it is 
S to be understood that other movable bodies capable of forming a valve unit together 
with a valve seat are may be employed, such as for example conicaDy shaped bodies. 
As for the embodiment according to Fig. 10, the movable body may also be 
manufactured of a magnetic material in order to increase the force between the 
magnet and the movable body. Preferably the movable body then has a form that 
10 ensures a certain orientation so that the magnets cooperate. 



The acrolfamg units shown in the drawings 10-14 are only to be regarded as 
ahistrative rrnrr 1 '"* The actual units used may have different dimensions 
depending on the demands and apace available of an mhaler. As regards for example 

15 m emu-smoking inhaler, the mhaler body should be long and rather thin, whereby 
the aeroHaing unit has to be adapted accordingly. As regards the inclination of the 
sloping surfaces the size and placement of the air passages, spring characteristics 
and the tike components aflectmg the function, these may be altered in many ways 
in order to opunushg the performance of the device depending the application, the 

20 users breathing abflides and such. 

Thus, with an inhalator and an aerosolizing unit according to the invention, a drug is 
adnunistered to a patient in an aerosolized farm using a portable handheld device. 



The drug is delivered continuously as long as the patient inhales with a strength 
selected to ensure a good inhalation effect. 

Except for the farce needed fox biasing the pressure in the liquid during the assembly 
of the rnhalator the only power needed to actuate the valve means is the force 
developed by the breath of the user. Thus, the user does not need to rely on a 
separate power source, such as a battery. Of course, embodiments wherein the 
biasing is performed as a separate step could be possible as well. 

A mechanical rnhalator. such as an inhalator according to the embodiments shown, 
has remarkably few and simple components, and is therefore relatively cheap and 
easy to manufacture, even in handheld sizes. 



The all mechanical rnhalator, as regards administering the drug, b reliable in that 
the user does not have to worry about the freshness or availability of batteries or any 
additional sources of energy. 

A preferred use of the aerosolizing unit according to the invention is within the field 
S of sntisnsoking treatment. Within this field it is known to treat the patient with 
nicotine. It has been found that it is advantageous to provide the nicotine to the 
patient in a way that is as similar to smoking as possible. 



The aerosolizing unit of the present invention is well suited for such a use. since a 
10 small amount of the pharmaceutics is delivered each time the user inhales with a 
breath strung enough. Also, the inhalator could be designed to resemble the size and 
shape of a cigarette, aa fa shown in fig. 3. 



However, in the embodiments of an inhalator as described above, nothing prevents 
IS the user tram continue to inhale pharmaceutica by successive inhalations until the 
con tamer fa emptied. 

Unless the container holds one dosage unit only, this implies a risk for overdosing. 
Also, if a replaceable container holds one dosage only, the need to change the 
20 pharmaceutics container for each treatment might be perceived as uncomfortable 



Therefore, it is preferred to provide the 
calls for a dosage mechanism that prevents 



tn a multi-dose container. This 
the user from unintentionally receiving 



Two embodiments of such dosage mecha n ism shall now be described. 



A first embodiment of such a dosage mechanism comprises a dose unit compartment 
30 between the cartridge and the valve mechanism (such as the valve provided by the 
member 13 of the first embodiment above, or the sleeve 113 of the second 
embodiment) of the aerosolizing unit. An additional varve fa provided between the 
cartridge and the unit dose compartment. Before inhalation the patient opens the 
addi ti onal valve to fill the unit dose compartment with a unit dose of the drug, and 
35 then shuts the valve. Thus, pressurised liquid of one unit dose fa contained in the 
compartment, and fa aerosolized according to the description above when the user 
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inhales trough the inhalator. To rece iv e a next dose, the patient has to repeat the 
loading of the unit dose compartment. Such a dose unit compartment and additi on al 
valve may of course be included in the embodiments acemdfag to Figs. 10-14. even 
though they are not indicated in these. 

S 

A second embodiment of a dosage mechanism utilizes the axial movement of the 
piston in the fab«t»*w upper section, used to pressurise and discharge liquid from 
die cartridge into the aerosolizing unit. A simple latch mechanism, wherein a 
releasable latch is fa engagement with recesses in the piston. The r eces ses are 
10 spaced apart along the piston, spaced from each other with a distance corresponding 
to the piston stroke needed to displace one unit dose. Thus, the latch mechanism 
e only a distance corresponding to one unit dose. When such 



a unit dose has been inhaled, the patient has to manipulate the latch to activate the 



With a dosage mechanism as described above, the user sets the dosage mechanism 
to permit the next unit dose, and may puff. Le. inhale with small in h alatio n s, until 
the predetermined dose fa received. Actually, it is possible to adapt the dosage 
mechanism to a variable dose setting by using a screw mechanism similar to an 
20 in sulfa injector. 



Although the use of the inhalator for fa maturing a phaimaceuucaUy active 
substance into a human body has been described above, it fa of course possible to 
use the inhalator for other purposes as well, such as to refresh the breath or to 



Similarly, the inhalamr could be adapted far ti 
through rhc mouth. 



ushalaxfan through the nose as well a 



30 h is obvious thai the present invention may be varied in many ways with respect to 
the rif^'Jrd description above. Such variations are not to be regarded as a departure 
hum the spirit end scope of the favmtfan, and all such m o di fication s as would be 
obvious co one tlriucd in the art are intended to be included within the scope of the 



1. A portable, handheld breath actuated inhalator (20). to aerosolize and 

distribute a pressurised liquid, including 
S a breath flow path defined between an air inlet (32; 132) and a mouthpiece (31; 
131) outlet. 

a container (30) for the liquid, 

an aerosolizing membrane (IS, 1 15} for aerolizing the liquid and introducing the 
aerosolized liquid into the breath flow path, 
10 a valve means for co ntrolling the totrodncrfan of the aero Used liquid Into the 



ans to regulate the valve means, 
characterised in that 

the valve means ia arranged between the container and the aerosolizing membrane 
1 5 for allowing flu id communication between the container and the aerosolizing 
membrane, and that 

the actuating means is a mechanical actuating means (14, 16; 113. 146) being 
energised by the flow of inhaled air. 



20 2. The inhalator according to claim 1 , 

wherein said mechanical actuating means 1 14, 16; 1 13. 146) fa d 
breath Qow path (FP1, FP2), said mechanical actuating means being adapted to 
open the vaVe when a first level of an inhalation flow parameter present in the ffaw 
path fa reached and to dose the valve when a second level of said inhalation flow 

25 parameter fa reached. 



3. The inhalator according to cfaim 2. 

wherein said inhalation Qow parameter fa selected from the group consisting of the 
mhalatfan ffaw rate and the inhalation air pressure within the breath flow path. 



4. The inhalator according to claim 2. 

characterized In that the first level of mhalarfaa Qow parameter fa substantially 
the same as the second tcvd of mhnfanrin Qow parameter. 



WOCU3XU? 



5. The inhalator according u> claim 2, 

characterized la that the first level of inhalation flow parameter substantially 
differ* from the second level of inhalation flow parameter. 

5 6. The inhalator according to claim 1 or 2. 

characterisad la that 

the valve means is a moveable sealing member (13) for closing a conduit (21) in 
communication with the liquid container (30) and comprising o Qrax magnetic 
membe r (13), and in that 

10 said mechanical actuating means comprises a flexible membrane ( 1 4) moveable in 
response to an on* pressure created by the flow of inhaled air and a second 
magnetic member (16) connected to said flexible membrane for moving therewith, 
wherein said first and the second magnetic member s (13, 16) are arranged in a 
repelling relauonship to each other (or urging said sealing member (13) to dose 

IS said conduit (21). 

7. The inhalator according to claim 1 or 2, 

characterised In that 

the valve means comprises a sleeve member (113) surrounding a tubular conduit 
20 |118) for slidable. scaling movement along said con<hiit (118), said conduit having 
a first section (141) in Quid communication with the container (30) of the liquid, 
and said first section (141) having an outlet opening (144). and 
a second section (142), separate from said first section (14 1), in fluid 
communication with the aerosolizing means (1 1 5) and said second section (142) 
25 having an having an inlet opening ( 145). 

wherein said sleeve (1 13) includes a channel (147) and a sealing section (146) 
arranged such that said scaling section (146) in a first position of said sleeve (1 13) 
seals said outlet (144) and mlct (145) openings, respeetivery, and in a second 
position of said sleeve (1 13) communication is opened between said outlet opening 
30 ( 144) and said inlet opening (145) via said channel (147); 

and in that said mechanical actuating means comprises a flange member (149) 
connected to said sleeve for moving therewith, said flange member (149) being 
arranged in the breath flow path to be movable by the action of the air flow to move 
the sleeve from said first position to said second position, 
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Fig. 2 



and a spring means (148) for returning said sleeve to said first position. 
6. The inhalator according to claim 1 or 2. 

characterized la that the valve means (214) comprise a movable body (224) 
5 arranged in a passage (2 18). which passage is in fluid communication with the 
liquid container (30), that the passage is arranged with a seat and that the 
movable body and the seat has corresponding shapes as to form a sealing 
connection, 

that said mechanical actuating means comprises a body (238) rotation ally arranged 
10 in said inhalator. that the body comprises means (230, 262. 264) for urging said 
movable body against said seat, air flow directing means (206. 232. 234. 242) 
arranged to said body and said inhaler, arranged and designed such that, upon 
inhalation, q pressure difference is created over the flow directing means of said 
body (234), which pressure difference causes said body to rotate, thereby moving 
IS said urging means away from said movable body, and opening said valve means. 

9. The inhalator according to chum 8. 

characterised in that the movable body of the valve means is manufactured from a 
magnetically affected material, and that said urging means comprises a magnet 
20 (230). 

10. The inhalator according to claim 8. 

characterized la that said urging means comprises a holding member attached to 
said body and in contact with said movable body. 

25 

11. The inhalator according to any of the claims 9 to 10, 
characterized la that it further comprises cam-shaped surfaces on which the 
rotationaUy arranged body rests, which cam-shaped surfaces transform the 
rotational movement of the body to a linear movement. 

30 

12. The inhalator according to any of the daims 9 to 11, 
characterized in spring means (244) for urging the rotation offy arranged body to 
its initial position after end of inhalation. 
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